An improved formulation of the modal expansion method to study discontinuities in waveguide based microwave components is made in comparison to what was made earlier by the author and his collaborators. We consider the case of E-plane metal insert filters and demonstrate that the electric field can be predicted with accuracy comparable to those of other methods.
I. Introduction
Recently we have used the modal expansion technique to compute the electric field strengths in microwave filters which is constructed using metal inserts or septums in rectangular waveguides [1] . Its structure is shown once again in figure 1 below. One of the reasons for not getting correct values of the field distribution was our inability to deal correctly with the unknown surface currents on these metal inserts. We have now corrected our conceptual misunderstandings and have obtained results that are comparable with the results obtained from other methods like those of the method of moments for example. One of the important things that we had overlooked earlier while writing the set of algebraic equations for determining the modal expansion coefficients is that the number of unknowns must strictly be equal to the number of linear simultaneous equations. The set of linear equations was obtained in ref. [1] by equating the tangential components of the electric and magnetic fields on either sides of the planes of discontinuity in the wave guiding system which is created by the metal inserts (septums). As is explained below in section II in our earlier formulation we had equated both the tangential components of the electric as well as the magnetic field to zero on the front face of the septum which lies in the 0  z plane. This had caused the problem to become unphysical. In this present paper we have rectified this problem by setting only the tangential component of the electric field to zero and have obtained much better results than in the previous case and these are presented below in section IV. The results are compared with those obtained from the method of moments whose formulation has also been made by us. The modal expansion technique was proposed many years back [2] , [3] but thereafter it had not been applied to problems such as that of determining the field strengths within waveguides having discontinuities. It does have some advantages such as a cascade of discontinuities can be analyzed by the method by treating each pair of discontinuity created by a single object such as a septum separately from the other discontinuities and then finally combining the respective S parameters of each pair of discontinuity into a single set of S parameters.
II. Formulation of the Modal Expansion Method
We had already argued that the structure in fig. 1 has no variations along the  y axis and so it is sufficient to consider TEm0 modes only. The septum is located between t x x x    
(2) One must note that in both equations (1) and (2) the upper limit of summation M should be ideally infinity but for practical calculations the summation must be suitably truncated as dictated by the need for accuracy. The electric and the magnetic fields in the region of the bifurcated waveguide that is in the region
in fig.1 (b) are respectively expressed as 
A closer study of this set of equations (7) to (10) shows that it is not necessary to know ' B and this fact was not realized by us when we wrote our earlier paper that is ref. [1] . The reason for this redundancy of y J as far as this specific problem is concerned can be argued as below. First one has to note that owing to the symmetry of the problem about the centre of the broad wall of the waveguide (see ref. [1] ) it will suffice to satisfy equations (7) to (10) only in the interval Nt of these points will be on a face of the septum that is on a metal surface in these respective planes. Here t is the septum thickness defined earlier. We contend that at these a Nt points it is necessary and sufficient to satisfy only equations (7) and (8) and in the rest (9) and (10) is not needed for solving the problem by the modal expansion technique. The improved result presented in section IV below compared to those of ref. [1] supports our contention. Thus while making these new calculations of the fields we follow the same procedure as we had adopted in that reference except now that we have not enforced equations (9) and (10) in the interval   
III. Formulation of the Problem by the Method of Moments (Mom)

